Statistical analysis was performed using SPSS ® version 10.0 (SPSS Inc.). The chi-square test was used for comparing the proportions of two groups, and the Mann-Whitney test was used to evaluate differences in clinical variables. P < 0.05 was considered significant.
Sex and Age
Of the total subjects, 470 of the 2,419 cases (19.4%) were found to be negative for AMA. Table 1 presents male-to-female ratios (men/women) and age distributions according to positivity of AMA. The male-to-female ratio was 0.14 among the AMA positive group, and was 0.09 among the AMA negative one, therefore, the proportion of female cases was higher among the AMA negative group than among the AMA positive one (P=0.01). The median of age was 58 years among AMA positive cases, and was 59 years among AMA negative cases with no significant difference (P=0.53).
Symptoms and Physical Findings
Pruritus was found significantly less frequent in patients with AMA negative PBC than among those with AMA positive PBC (P=0.03) ( Table 2 ). Splenomegaly was also found less frequent in patients with AMA negative PBC, but not significant, while frequencies of jaundice, xanthomas, and esophageal varices were almost the same between AMA negative and positive patients. We also conducted Mantel-Haenszel test to control the male-tofemale ratio, but significant differences between the two groups did not change.
Laboratory Data
Key laboratory data are summarized in Table 3 . Levels of ALP, -GTP, and IgM were significantly lower among patients with AMA negative PBC than among those with AMA positive PBC. Sakauchi F, et al. epidemiology of intractable diseases. Using these data, we have already shown the clinical features of 5,805 prevalent cases of symptomatic PBC, 3 whose conditions met one of the three criteria outlined by the previous reports in Japan; [4] [5] [6] (1) chronic non-suppurative destructive cholangitis is histologically observed and laboratory data do not contradict PBC; (2) AMA is positive, and chronic non-suppurative destructive cholangitis is not histologically observed but histological findings are compatible with PBC; and (3) histological examination is not performed, but AMA is positive and clinical findings and course indicate PBC.
In the present study, we tried to elucidate the characteristics of AMA negative PBC in Japan using the clinical data when they applied to receive the public financial aid.
In the fiscal year 1999, 9,761 prevalent cases with symptomatic PBC were registered; they were about 81% of 12,000 patients estimated in Japan. 7 We used the clinical data of 6,305 patients being that not all prefectures provided the data, and chose the cases of 5,805 patients whose clinical data were written and collected between 1999 and 2000; the data from residual cases were not written during this time, for example written in 1998 or before. From these 5,805 patients, 2,419 cases (41.7%) who were diagnosed according to the above-mentioned criterion, 1 i.e. chronic non-suppurative destructive cholangitis was histologically observed and laboratory data did not contradict PBC, were selected in the present study. After then the following information of each patient was collected from the records; sex, age, symptoms and physical findings, complicated autoimmune diseases, laboratory data including serum levels of bilirubin, alkaline phosphatase (ALP), -glutamyl transpeptidase ( -GTP), total cholesterol, IgM, and frequencies of positivity of AMA. We evaluated symptoms and physical findings, laboratory data, and complicated autoimmune diseases according to the positivity of AMA. In the present study, the frequencies of items in the clinical data were analyzed, excluding "unclear" or blank spaces. AMA is the serologic hallmark of PBC. However, a small number of patients with PBC lack AMA, as such these patients are often referred as AMA negative PBC. When patients who have cholestatic disorders are found, it is necessary to differentiate PBC from other diseases causing cholestasis, such as primary sclerosing cholangitis. 8 In the present study, therefore, cases that had been diagnosed by histological confirmation were selected.
Our patients with AMA negative PBC presented some revealing features; (1) The proportion of female cases was higher among the AMA negative group than among the AMA positive
Complicated Autoimmune Diseases
Complications such as Sjögren's syndrome, rheumatoid arthritis, chronic thyroiditis, and scleroderma, including CREST syndrome (calcinosis, Raynaud's phenomenon, esophageal dysmotility, sclerodactyly, and telangiectases) were found in 20.5%, 9.7%, 6.0%, and 4.0% of the patients with AMA negative PBC, respectively (Table 4) . These complicated diseases, excluding chronic thyroiditis, were found with significantly higher frequency in patients with AMA negative PBC than among those with AMA positive PBC. We also conducted Mantel-Haenszel test to control the male-to-female ratio, but significant differences between the two groups did not change. Pruritus Jaundice Xanthomas Splenomegaly Esophageal varices tive PBC might rapidly progress to liver cirrhosis within a short time. 13 Future research is required to clarify the relationship between AMA positive and negative PBC.
Serum from patients suspected of having PBC is usually tested by IFT or enzyme linked immunosorbent assay (ELISA) for the detection of AMA. Most patients with PBC have AMA when serum samples are tested by IFT, but it was suggested that 1-16% of PBC patients do not have AMA when tested by IFT. 11, 21, 22, 25 Moreover, the prevalence of positivity of AMA by ELISA method is reported to be 92-93% among patients with PBC. 16 It has been suggested that patients with AMA negative results may be shown to have AMA by more sophisticated detection techniques. 25, 26 For detecting AMA, more sensitive assays, such as immunoblotting, have been developed, and this method is expected to prove AMA positivity for most patients with AMA negative PBC by IFT or ELISA. 26 The present study has several limitations. Firstly, we cannot completely deny that our AMA negative cases obtained by IFT or ELISA turn into AMA positive ones by other AMA detection methods such as immunoblotting. This is a critical problem that needs to be resolved, but it may be difficult to generalize immunoblotting methods for detecting AMA because of the complex nature of their techniques and expenditure. Secondly, other clinical findings including level of IgG, autoimmune antibodies such antinuclear antibody and antismooth muscle antibody were not available, because our patients' protocols had only the information essential for their receiving public financial aid. Additionally, we could not get adequate information about treatment and use of drugs, such as ursodeoxycholic acid. Nevertheless, to our knowledge, the present study has reported the largest number of AMA negative PBC in Japan, and we consider that we could present an outline on AMA negative PBC.
In conclusion, considering serum level of IgM and frequencies of complicated autoimmune diseases, it is possible that Japanese patients with AMA negative PBC are consistent with the disease entity of autoimmune cholangitis reported in western countries.
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one. (2) Pruritus was found less frequently among patients with AMA negative PBC than among those with AMA positive PBC. (3) Levels of ALP, -GTP, and IgM were lower among patients with AMA negative PBC. And (4) Complicated autoimmune diseases were found more frequently among patients with AMA negative PBC. It may be one explanation to the frequencies of pruritus and complicated autoimmune diseases in two groups that the AMA negative group included more women than the AMA positive one. It could be that hormonal differences between the sexes may exert modulating factors that predispose each sex toward a particular immune response.
9,10 However, we cannot immediately conclude that these statistical differences are truly meaningful, because we dealt a large number of cases with PBC in the present study. Fore example, difference in percentage of pruritus was 6% and not so large. Further studies of the pathophysiological mechanism of PBS will need to be conducted in order to explain these differences comprehensively.
Michieletti et al. 11 and Lacerda et al. 12 reported that the AMA negative group had significantly lower serum IgM than the AMA positive controls, but the level of ALP showed no significant difference between the AMA negative and positive groups. Regarding the level of IgM, our result was consistent with these two reports, but our AMA negative group had significantly lower levels of ALP, and -GTP compared with the AMA positive group. One possible explanation may be the number of cases examined; In the previous studies, 17 and 35 cases with AMA negative PBC were examined respectively, whereas we examined 470 AMA negative PBC cases. Although Michieletti et al. 11 and Lacerda et al. 12 showed that the AMA negative group had lower levels of ALP compared with the AMA positive group, these were not statistically significant. Sánchez-Pobre et al. also reported lower serum levels of ALP and IgM among AMA negative PBC patients. 13 Ben-Ari et al. described four AMA negative patients with overlapping features of PBC and autoimmune chronic active hepatitis, 14 and it was considered that such a subgroup might be termed autoimmune cholangiopathy; 15 sometimes AMA tests by immunofluorescence technique (IFT) were negative but other autoantibodies such as antinuclear antibody were positive. 16, 17 In addition, 'autoimmune cholangitis' was proposed in some reports.
11,12,18-21 Michieletti et al. believed that AMA negative patients have a form of autoimmune cholangitis distinct from that seen in AMA positive PBC and other autoimmune liver diseases. 11 Lacerda et al. presented AMA negative PBC cases having other atutoantibodies, such as antinuclear antibody and antismooth muscle antibody, despite the chronic non-suppurative destructive cholangitis in liver biopsy specimens. 12 On the other hand, the belief that PBC and autoimmune cholangitis are part of the same spectrum of immunologically mediated disease has risen recently. 22 This spectrum would include classic AMA positive PBC as well as the syndrome with the absence of AMA in the serum. Perhaps a similar pathogenetic mechanism may underlie these diseases. [22] [23] [24] It was also suggested that a part of AMA nega-
